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(54) COMMUNICATION SYSTEM. COMMUNICATION EQUIPMENT AND COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress delay at the time of data 
communication without. being affected by NEXT noise and to improve 
the transmission efHciency by transmitting data In a period without 
affecting the other communication system in unit time. 
SOLUTION: When ADSL communication equipment avoids NEXT noise 
with an ISDN transmission line and transmits outgoing data to ADSL 
terminal equipment from an ADSL station side device, a period giving 
influence to the other communication system, namely, an ISDN 
communication system is the latter part of the fifth symbols in a NEXT 
period and an FEXT period. This is because a period when the station 
side device of an ISDN transmission system side receives a signal fi^om 
the terminal equipment of the ISDN transmission system side sometimes ,p, 
occurs in the latter half part of the fifth symbol of the FEXT period. 
Thus, a bit is allocated to the first 4.5 symbol of the FEXT period which 
is not affected by NEXT noise. Consequently, total delay time from ^ 
transmission to reception can be suppressed. 



laMDNJlKIDOIlA 



1 


1 





















LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C): 1998,2000 Japan Patent OfHce 



mB*mmfi^ (jp) 02) ^ H |^ ^ ^ (a) nimtifmm&mmn 

#^32001 -36494 
(P2001-36494A) 

(43) ^ge B 2 9 B (2001. 2. 9) 

(51) Intel.' «Srjta# FI f-va-r(##) 

HO 4 J 11/00 HO 4 J 11/00 Z 5K022 



m^m^ i«««o»7 OL (^ 9 H) 





WHJpn -202932 


(71)tUSA 000006013 








Gs>amB 


JF«1 1¥ 7 ^ 16 B (1999. 7. 16) 








(72)«M# » 






«3SC»=PftBHK*.©|^z:TB2#3^ H 












(74)'KaA 100102439 






#a± -Sffi ^tt (n2«) 






F^'— A(^) afl)22 AA12 AA22 IfflOl DD13 DD19 






DD22 DD23 m32 DD33 



(54) aes'X7A«j:r^mss«<):z^€:^ 



(57) mm] (mmm) 

^nom-^iZ. I SDN#©ftS(Da«:^J5:^C0NEXT 

So 



TCM-iaDwaa(4coHa) 



irmn'giii 



NECTBIB 





1 1 


1 


1 : 










sffl^an. miiB#ficfi#rBii^(cfi!i(o®ffi:^sc:*^ ^ \z^m 
mz^vi^i^(D^Mi^-)3^\z^m^^-7^uy>^fm\zwm^ 
2 ] fs\^<Dn.^nfm\z'mL(r> v-y\z^- 

3 ] m'&(r,^'mfm\z^^(D Y->\z^- 

fli}|H*«i:l^^ll^Jc«lwa«:«FSC»Cj6gS€:^;l«.»!W*«# 

TM«$n. m%m.'mm^\zm.<Dmm-i5^\z^m^^- 
[iS*iS4] HdSBiim^att. HtisBh->©p^. Hff 

IBWiB#FBlrtOft!l(7)a«;^^(Cj^#Sr#;^^S8FB^Oh- 
>iSJg*«ffijwafS:^^Hi^#&-^;l?ati»aF^o N->iS 

dOx-rJ't'J 0 ST^SfcJ; Of JO e.n;tx-:$' W 
fl!ioafi:6rJC»ci^®&#;l/j£^ifl8FBlcD*.«:2lttS-rsiSlffi 

<!: AAc :i t sritm t-r sii*3S 2 tcgsmroa^i 

CW««5} MIBx-^'t'JO^T^g:«, HtrlBh-> 
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TtiitB I — >'^x-5'^iB5)-r-&7'-^gB5i-^®<h*M 

A;tct&#mt-r^ttiR3S4 »ctB«coa«^B. 

m Lfcx-^ ^^^fg LTHfr»B¥eB$B.^©x-^ ^^Tc 
-rs C <i:<£!t#m<i:-r^iS*J« 3 ICsB®cDaitS®o 

SrH 0 ^TSv;i/5^+-v U J: 0 t'-^ 

a«^fT ^ ad::^^ t3*5 1^ 

mmmm^mmzm(Dmmyj^\z§em^^x^mmt)^^ 

Tx-iJ'^-jtmix. BagB^ffiB#rai*i»cte©ffl{i;&a{ci^ 

m^^x^mm^^w^-r^m'^. mmm&mm\ziiif^ 
m<Dmmy;^izmm^^xm^mm\zy'-i5' ^mmv, 
miimm.mmff^izm(Dmm:&^\zBm^-^x^mm-iw 

xmm^n. m^m&f^mp^\z^<Dmm:i3^\zmm^^ 
z.^mm^^iE-r^m^. msim&minziii^^m<Dm 
m-^^iz§^m=s:^xf£\^mmizmm^nrzy'-^^^m 

[0 0 0 1] 

— ^'^fJO^TTT^— 3'aft^ff ^DMT (Discrete M 
ul tiTone) ^aiS;&^^©v;i/5^=t^^ U 7^m.m:^^\Z 

[0 0 0 2] 

^VaM<5rff 5 AD S L (Asymmetric Digi lal Subscribe 
r Line) fflft;:^^-^. HDSL (high-bit-rate Digita 
1 Subscriber Line) aWii^St:. VDSL (Very-high-b 
it-rate Digital Subscriber Line) afS:^JC**jiB$ 

MT (Discrete Mul tiTone) ^UmJi^^^&^o 
[0 0 0 3] Cl©xDSLaffi^r5S:^filfflLJ;5i:Lfc 

wt^<D I sDN^©P^^fij-a*icam<z)e2i8S 

4"*© (CO) 2 0 1*^^(7) I SDNeM!S2 0 2 

ADS Le3iiK2 0 3 t*^ii4^(7)«^i^gs-em^ae,nT 

IriS^waffiT. I SDNeit?S2 0 2*tADSLeji 

8S2 0 3iz^x^=fmy ^ x<Dm=i^^7f:hft^mmx$> 

[0 0 04] dClT, I SDNe2l->:5^5"Affl[|WS«*SI 
®(ISDN NT 1) 2 0 6*^?)B:tJ!i^. ADSLa 
ft>'XT-A(aiJ(D^ffliJ$^®Tfe-5 AD S L^fiiJ^E (AT 
U-C) 2 0 5:*M SDNejiSS2 0 2$-aL2l«LT 
<-5T^>''fX«:F EXT (Far-end cross ialk)y^X 




fe^ADSL<^*{Hil^M (ATU-R) 2 0 47&USD 
Ne2lgS2 0 2Sriitj^«bT<-5^^y'f X^rNEX 
T (Near-end cross talk) y-f XtO?^ Z.tl^<oy^ 
ji4'-e«-&f^i?S^{c;^j:0 I SDNejllSS2 
0 2 <i:^i^-r^Cttc;i.2)ADSLeiMi?S2 0 3 t<Z)SS 
^tCckO I SDNejS|gS2 0 2Sr^L I SDNejt->7. 
xA{HiJ<D^*$l®(I SDN NT1)2 0 6Jc:eill$n 

tiii. I SDNeM->XT-A{giJ©^fflij^e( I SD 
N LT) 2 0 7 7&^e.m;t«^(C«. I SDNeiUv-X 
T-AffliJ<DS37NSe(I SDN NT 1) 2 0 6*^e)MfcJ® 

'^iimt.is.y). ADSL^iw^e (atu-o 205 

*ii@lfSLT<s^^y'f Xd^NExxy-fXii/^o. a 

DSLj|§*fiiJ^B (ATU-R) 2 0 4*t2lfSLT<-5 

^^y'rXA^FEXTyi'Xt;^^, 

[0 0 0 5] 

fie*oii{i^a-ctt, I SDN^®fi&6Djim:&sC'v©^ 

^y-rX^^^FEXTy-rXJcONEXTy-fX©]^ 

S®:&*«;*:#«rirc«>. ^^<Dj|^§o:*:^iiNEXTy-f 
•57&^ ;i©a:5;>^tNEXTy-i'X®]^g€:#x.;»a:ii-e5s!i 

[0 0 0 6] :^%m\t^<D^'^is.fSim^mm-^ii.ib\z 

[0 0 0 7] 

A«« m^(om&mrm\zm^<Dh->tz7'-iS'^^\o 

mum&:mm\zisi-f^±T(Dm?^^m\^-^xy'-^^mm 

mm^^^fj.i'^mmzy'-^^mmi.. ^mmmit. m 
^mw^rn^mzm(Dmm:^mzmm^-^^^m?^t)iw^ 
hm^m^, m^&^m\zi5if^±x(Dmm^m^^x 
mm^n. mimm&.f^mp^izm<Dmm::^^\zs^9^^A. 

:^^izmw^^^u^^mm\zmm^nrcy'-^^Sim 
[0 0 0 8] :$^mMizm^mmmmit. m^cDmimm 
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m<Dmm:>3^\zmm^^^u^mrinz7'—$'^mm-r^ 

[0 0 0 9] *^BJ{c«-&affigS«, 
miZ^^(D h->\Z7'-^=S:mK)^X^^)l^=¥^ U T 

mmm&.mmfHizm(^mmyj^izmm^^?i^mm:^^^ 
iELUif^m-^. mtim&mmi,zii»^±x<Dmr^^m^'> 
xxtm^n. mm&mmp^izm<Dmm-:^^\z§em^^ 
^^mm*^wtE-r?>m'^. mm&.mr^\zi5if^m<j:)m 
m:^^\zmm^^^fi.\^^mmizmm-^nrz^-^^^m 

m-:J^^xmaimmmm(Dy'-3^ *«7E-r s^tc^s t 

[0 0 10] HfifBiil«^®«, WIBh->©P 

Ht}|Bm«ill#rBlrtOffiOii«:&iCfCi^#«r-^;^-5»irBT 

[0 0 11] *fc. H?ffi5=^-^fiJi9^T¥©tt. mllBh 
->-^<Dt>\'Omxi£y Mgc<£^^-r-5fy h|gc^^^© 

[0 0 12] ^fz. mmt^TtmwLit. miss.^mmm\z^ 

[0 0 13] ^^m\zm^mm:^mit, m^<Dm&mm 
mzm^<D h—>{z^—^'^momx^'7)u^^^ ut 
^m.m■:^^^zJ:oy'-:^mm^n^mm:^mz^\,^x, 
mim&mr^^p^ ^zm<Dmm:ij^\zmm=^-¥pL^mmA^w 
^i^u^^m-^. m^m&mmzisiir^±x<Dmr^^mf'^ 
T5^-^<£)i«L, ntiBim&mfb^fHizm<Dmm-:^^\zm 
m^^^^mmtt^wtEr^m^. m^ma^mmizjaif^b 
m(Dmm:^^\zmm^-^A.m-^mmizy'-^^mmv. 
mmm^mr^^i*^\zm<Dmm:^^\z§^m^^pL^mm^w 

TiMfssn. mifRmw^mmizm<Dmm-:f5^izs^m^^ 

z.^mm^^tET^m-t. mOimimmzisH^mcDm 
m:^^izmmt:-^^Ui^mmizmn^nrz7=-^^^m 

L, ;i<Z)§«Ufcx-^'tcS-^tiTf}BBW4Nfra®x- 
[0 0 14] 




DSL<^*fii]S® (ATU-R) 2 0 4SO:ADSL^ 

mmm (atu-o 2 o 5 cDiift^xA^cDiMitgB;^ 

[0 0 1 5) 01 tC^fel^T. Hf7)],9-:fUyi7Xy'> 
>i7Zi> hP—;KMux/Sync Control). 2, Sii-^-^i:' 

>Zf)l' ' 7;*- "7— KX7— :3Ui7i^3 XScram and FE 

ate-Convertor). 9tte>;/ h^^^^^^^ti] — >x^ 
— ^U>i''(Tone ordering). 1 0 «5^-^gB5i'^g^ 

^^(Constel lat ion encoder and gain seal ling). 1 1 
itmmm.y-')X.^mmiD¥T). 1 2\tXtl/'^^l^)iy 
v'UTJl'/^-y 7 7 (Input Parallel/Serial Buffer). 1 

>A—:5' (Analog Processing and DAC)Tc&-5o Sit. 

U— >'3>X>3— rJ'- y-f>X^r— ij>/f 1 OSD^T 

n >xt- > 3 >x > zi — • y^r >x y — u > 1 
0 jc^tis-rs, 

[0 0 16] BI2tt. *l8W»:«-5DMT^«fl55rSCtr 
*3ttse-y hfJOaTSrff 5ADSLj^*{BiJg« (AT 
U-R) 2 0 4&t/ADSL^ffliJgffi (ATU-C) 2 

[0017] 02 (ciJViT. 101 ttSffi^as^tyT 

±oy:7'D-fe«y2^>y • A/DnWt— y (Analog Pro 
cessing And ADC) . 1 0 2 «^'--f A >-r 3i ^-f 
•tf (TEC) . 1 0 3«m7c¥g:^^tJA;»3->U7;i//A 
7 UJUn «y 7 7 . 10 4 U X^ilSP (DF 

T) , 1 0 5ttJ^lSISH>^'f W37-flf (FEQ) . 10 

6«=i>7.T-i/— v'H >x>n— y • y-r >xy— u > 

( Constellation encoderand gain seal ling ) . 1 
0 7«l — >:^— ^<'J>^ (Tone ordering) , 1 0 
8. 1 0 9ttU— h3>/\*— y (Rate-Convertor), 11 
O^T^-r >^' — U— y (Deinter leave) . 111. 11 

2tt-xXi'5'>:/;i' • 7*9— h*x5— =J Ui'i>3 > 

(DescraiB and FEC) , 113. 114 «+l--f i7Uyi7 
U^'>y>->w'5^x->i7(crc), 1 1 Sif^Jl'^^zfUy 
i;7./i^>^-3>Vu—)l (Mux/Sync Control) 

[0 0 18] s-r. '^m^<Dm^^mm-r^ii. mwz 

— JKMux/Sync Control) 1 ICJ; O^fiftb. -y-'fi'ij-;/ 
i7"J^?'>y>->4-5^x.:/^?2. 3»CJ;0iat9«ltBfflr]- 
KSrfrfJraL. ^^r-?— HX7— =lUi7i'3>4, 5TF 
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>A'-5'-7. 8T-k-h3>A'-h^iaSL. 1 — >:t 

— >3>x>=i-y • y-f >xy-u>i^i ojccfcozi 
ggi ucTjSmm^-ijx^^L. A;'3/'?7U;i//->'J 

T^I/Ay^T 1 2JrT/t^ Wl//->UT>»l^^iftL. D/ 
AD WN'-iS'^jlLTx-i' v'5'>il/iSJ^SrT:J-pyiSEJ^»C 

[0 0 19] -^r. S««01()f^€:i5i?^-r.5i. 0 2 1' 
*3lriT7:^-oi^yD-fey->>y • A/D3>A— iS' 1 0 

L, iB^t^T^'-f AK;<'r>'f n^-r-tf (TEQ) 102 

/A^Wl//N'>y7r 1 0 3^ii^SLT. ■>UT;P5^-^' 

*^CA7u;ux-y{c^M$n. st«t7— ux^Mse 

(DFT) 1 0 4TlSI«7-Ux^tSI$n. ^SiacK;»t 
>'T=i^-1*1f (FEQ) 1 0 St'iOjg&ScM^ODjg 

[0 0 2 0] ^LT. a>X7-U— v'H >x>=i— • 
y-f >xy-U>i'l 0 6»Cj;Dn>X5=-U— >3>5^ 
h — >:t— ^'U^'i'l 0 7T->UTJI^5^ 
— hn>y\*— y— 1 0 8. 1 0 9TU 

— h=i>A*— hMSL. xxi' ^ >:/;!/• ^^y—Hx 

V— nUi?>'3>l 1 l-VFEC'^y'Xi7y>Z/)UiSim 
L. «-&JCj;oT«. 7^'f>y-U-:/l 10^75>W-T 
xX^V>y;l'- 7*'7— KX^— aUi7->3>i 1 2 

U5^>^'>>''i'5^x>yi7 1 1 3. 1 1 4Srff;^<toT. 
v;U^7'l'>yi'X/->>i7r]> ha— ;i/ (Mux/Sync Con 
trol) 11 5(C<i;0x— ^'SrW^T-g). 
[0 0 2 1] *^Jte©JgSI©!|*?Sg|5i)-<DSfJSB^c!l» 

mz-z>i^Tmmmt^mmt^^i,-^Tm.mr^o 
<^mm<Dmi^>^-r. u-h:3>/N— ^ 7, 8ic*5it 

0 3 tt. *|llifi<DJglitC*3tt« AD S L jlft$g®*« I S 
DNeiM8Si©NEXT/-rX^lElSLTT0 (D S : 
Down Stream) rJ'^rADS Lra<|i)gfi2 0 575'>G> 

ADSL«g*SM2 0 4^eig-rS«^(7)f-> hfiJO^ 

Fb1«n E X T mmRzf f e x t kFbI© 5 -> >#;i'g co^ 

*S85}-Ta&S. dtlfi. I SDNeSlv'XT-AfiiJO^ffliJ 
iSSdSDN LT) 2 0 7*ti SDNej£->X7-A 

mcDm^mmm (isdn nti) 206*^ ^>offi^ 

S:SltbTC^S»iFBm (b) fC^fFEXTKMcDS 




tan. m^mmitlzy>i^)V=0. 2 5msi:ti3«^ 

[0 0 2 2] 03{C:*5tt^ (a) «U-h=l>A-hM 

=I>/N*-h^« (b) \Z9r:rj:oiZFEXT^rM<Dm^B 
©4-»;l^>lUSt/5->>3j^;UBcDHfl*g|5^i-. OiONE 
X T / -f X©i^S^Slt/i F E X T KrBloa*!J<Z) 4 . 

[0 0 2 3] ^cD^m. iii«LT*^e.s«-rs*-ch- 
( 1 — d^)i<Dmmmm) 

= (I — h3>A*-hJcJ:03«3fe-r'5il®P#ra) + (:7 

is) ) + (esKiiM) 

= (0. 25msX5. 5) + (0. 25msx2) + 

(0. 0 5ms) 
= (1. 3 7 5ms) + (0. 25msx2) + (0. 
0 5ms ) 
= 1. 9 2 5ms 

[0 0 2 4] 03lC^-r«^®Jtig^JtUT. ffl 

<^mmyj^izmm^^pL^mr^^^tszy>^^Mz\t\^-y 

DSLa<tS?fg*n SDNejtKt©NEXTy-f XSr 
EjBLTTO (DS) <7)x-^*ADSLSfflllSB2 0 

5d^^ADSLj^*^B2 0 4^fSMT^m-^C0\d'y h 

[0 0 2 5] E14fc*3(t-5 (a) «ADSL^#J^B2 
0 5tCj;SU'— l-n>/N*— hfliJCDi^— l^— hCDx— ^'T 
FEXTEFBl©5->>7j?;ua©1^i|^gB5i'«I SD 
Nej||'>;^xAfiiJCD«ffliJ^« ( I SDN LT) 207 
S D N^jM ->X 5^Afi(l©Jffl*#Jge (ISDN N 

T 1) 2 0 6-^^^(Dmn^^mLx\>^^mr^-c$>^rz 

sb. ^-h=i>y\'— h?^« (b) {c5K-rJ;^{cFEXT 

KWCoaiaw 4 -> >>1^ JKCiRS •& cfc ^ lCH3g2i^— U- h 

[0 0 2 6] it«LT*^G>sm-rs*-e<Dh 
<h-^;K7)ia®B#lig) 

= (U-hn>A-h»Cj;0^±-rSjiMB#ra) + (7 

ty) ) + iBmmm) 

= (0. 25msX6) + (0. 25msx2) + 

(0. 0 5ms) 
= (1. 5ms) + (0. 25msX2) + (0. 05 
m s ) 

= 2. 0 5ms 

[0 0 2 7] :i<Dj:oizitmmiz^if^mmmmx\t2 

m s &L±o)Mm9^r^w^±LXf^^^t^. ^mm<^mmiz 
*3tt^jifiiiMT«, mmmr^^2ms&rfizm^^z. 
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mmmmtLX2ms&.T-f)m^-^nx^^^m't. tti^ 
m\zis»^mm^mxi,tm^o)^j^^mrz-rzL ntx^ 
r^i,^^^. ^mm<Dmm\zi5i-f^mm^mxitm.^(Dm^ 

-hi] >y\'- hmt4 -yyt^jimm Lx&mLXi^^fz 

^mmcommzinf^mmmmxitA. 5v->4^;u 
mm-r^:iiii)^x^^rzeb, 12. 5%#<x-:5'$-e 

[0 0 2 8] h->:^-^S^U >i7'9{C4olt-5e>> 

ttS (a) {C^r<tpJC, *IIJS®JgSiTttl~4-» 
3j^;PBlrSi|f9^T^.nfct*-y b\Z^^^Xit±X(Dh~> 

mm.:sLum^h-» izmumx. (b) tc^Tcto 
iz, 5->>Ji^;i/gtcfijoaTe.nfctf>y Kfc^^tixaffi 
Sch->i3CD*.ido^Ts, d^iT. 05 (b) ic^-r 

fPI&l >\Z(D^}^^yh^mK)mXX\^^(D\t. 

0 5 (b) iz^-r-^^mt^^^mcDntm^m^ii'^^^^ 
ttm—Lr£^i!)-^^x$>^o 

[0 0 2 9] -^-LT, Ti-Uiffa-tyz^>if-DXA 

=i>A'-iS'i 3Jci5ttssiffii!if^tco(,iTiJiBJ-rs„ m 

*5tts (a) {c:^-rj;5fc, i^4i^>^)imizmr)m 

iS5:t>i:Jc:. n>X7=-W— >'3>X>=l — >x 
y-'J>i^l 0JC<tD3>XxU— >3>i&f^J5feL. 
l8tti7-'Jl^Slg|5l HCTjS»«t«[7-UX^«|L, A 
:tiA5WJl//->'JT;i'A*-y:7r 1 2 fcTA^ WP/->'J 
P/S^g|^-C^$tl-5x-5'T 
fe*. :i©p/s^tft^© 1 ->>7i?;p^i-o!)X'f 

Jg^T-^-Di7'7'Dir>>->>i?'- D/A=I>A'— ^ 1 ate 

[0 0 3 0] — :sr. meizm-y^ (b) fr^fct^Jc. 
5-»7j?;i/a{3iijoaT?>n;fcey hs:<pi^i — >\z0 

^mK)^xrzm-^oy^f$.ik^'bnz. =i>xxu->'3 
>x>z]— y-r >xy-'j>yi o(cj;d:3>xx 

U—>3>*f^figU. jS*l?Sm7-'Jx^^g|5l UCTjSS 
88«!:7- U x^iftb. A:'3A7 UJU/-> U TJP/N'-y 7 r 

1 2\zX/-^yUJV/'^0TJV^^Lrzhm^. p/s^ 
»JtST^$n-S)5^-^'-efei). 06 (b) iZTik 

r-^mmtm^] — >ic©i^f-y h^m^o^xx^^^^rz 

-1). Vtzi)'^-oX, 7:^oi^7'D-tr-;/-»y • D/A=J> 
A-^'l 3SriiUTX'f>?5';UifeJgS:T-^-DifjSJ^(c^ 

0 . I s D Nm<D^^yw\-mmm:^^<D^m^<Dmm^ 




(6) 



CO 0 3 1) <^mm<Dmf^>-Aiz^mm'Dmmz^\,^ 
1 0 1 \zii\-i^§tmmmz^\>^xmmt^. * 

#:6<)t3tt. 1~4->>7J^;H«I2I6<7) (a) {C*5Ct-&D 
smb. A/Dn>A-^' 1 0 1 ^m\^XT-±uifWim 

^7'^i^^)v^m\z^m-r^^o\z-r^. ^to^^m. s 
'S:^^^ziif£<^mx^^:iii\zri^o 

[0 0 3 2] 'AiZ. Xtl>''')7)V/'nyV)VnyyT 1 

0 z\zi6n:bi^^)7)V/'ny\^)v^m<DW<(Dmmz'o\^^ 

Xfs -> U TJl'/zl ^ UJl'/N* y 7 r 1 0 3 75^-> U TJU/zt 

07© (a) »c^-rj;p(c. 1~4>'>/I^;ua{c:t> 
t>T«. A/D^«|^®x^i?^';U&}gl>'>#Jl/5J'Sr 
^OSSA;'3v-UT;P/A^WW\*>>>'t l O 3fc:J;0 

¥gP»CO*-*^jifS^nTt^S<, ^KDfztb, m7<D (b) 
IS. A:^J->'JTJl'//t^WI/A*y:7T 1 0 3it5'»# 

5. ^-LT, iSiffir^-Ux^j^glS (DFT) 1 0 4TfiS 

m^-ux^giL, m^m.\^^^y^:n^^^ (fe 
Q) 1 0 5{cJ;0i^i^ia:«i^©2ij£;^{bMaSrff5. CI 

[0 0 3 33 u±isimvrc^o\z, :^mmmmiztsi-^^ 

^m&.mmff^{zm<nmm-^^\zmw'S:^^^mmm& 

Lu^^m-^. m$zmimr^izinir^±x(Dmm^m^^x 
y'-:S'^mmv. msim&imrs[^izm(^mm-:fj^izmm 
'Si-^z.^mmA^^&r^m^. msimimmizmir^m 
<Dmm-:^\zmm^^?it£i,mmizy'-i'^Mmu s 
mmit. m\iimimm'i^\zm(Dmmy3^izmw^^^^ 
mm^^WiELui^^m-^. m^mimm\zin-)f^itx(Dm 
m^m^^xmm^n. msim^mmmziii<Dmm:^^iz 

^mcDmrnyj^izmw^^^^u^mmizmm^ntzy'- 
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[0 0 3 4] *lli£©J^§iTttTO (DS) 
-^'*e2|-r«>*&JCOliTltt?«LAc7&^ ±0 (US : 
Up Stream) ©7^-^'^£:e3|-rs«^lCO(riT=bR«© 

[0 0 3 5] ^fc. :^nm<Dmmxit. i^—ba>;^- 
^'SriiLT^^^' -j^)vw.m^7-ruTi&mz'^mt^ 

1^- Hfl¥g|5^^■©*2r7:^D^^^gJg^C^i^LTit«LT^i 
^75^ HfI*ge»©T:>-p^&J^©*-^M<frn«J;<, 
M¥g|5^J'©**2lffi-rSjtai^©*-&ty©«D/A:3 > 

— >3>x>=i-3^- >xir-u>i?'i 0, mmwL 

7— 'Jx^lfegpi 1. A;^A^ u;u/->UT;i/>'N*>yyr 

[0 0 3 6] Sfc, *llig©J^MTtt. hP>/N*— 
h^© 5 ->>#;|/g©7'— ^'{c:3t>T. Xtiiy^) 7)V/ 
AvWPA*>y7r 1 0 Ztii^i^>-^)Vm(D'f-('J^)\'Wi 
}^©Bfr¥gB^J-^2fg{cLTi >'>7j^;u^j-tL. ;i©i-> 

* 2 m\z 1 i^jJ^^l'^J-t-rtifiJ; < , ml^gSiJ-* 2 

^\zt^m.7t^m^'^ts<D\txtizy^)7)V/n^v)vn 

yyr\zm^tvr. T±Di^7'P-fe-;/-»^- A/DP 
Wt-^'lOl, ti'-l'AF^-l'W P7-f-tf 1 0 2. I$l 
m^-'Jx^ilgSi 0 4, ^i6»h*><'f Xriv-flf 1 
0 5, P>X5^U— ->3>X>P— ^^-y^f >X^r— U 
>yi0 6, I — >:i--^iJ>i^l 0 7^*t^^Tt), 

[0 0 3 7] sfe, **M©jg^-c«, ^(Dmm:)5^\z 

JC»Ci^»$#7tS»8m**teB§ffl©^*SI5^J-<»: 

\z'o\,^xmm\^tzi)^. ^mm^twzm^ti-r. te©a 

ffi:*iiC{ci^^^-^^;^ci'^aBFBl^W48?FBa©mt 1 /n ©gp 
^ {n\mm , fdl©ii«;^iC»Ci^Sf^-^;l-5a8I^^Srm 
{4ll#ra©« (n-1) /r\<DU^ii\.X^mm<D^Wi^ 
f#^J:5fcLTfeJ;ti, CI©«^, S«<Hi|T«, ft&©jl 
{i;^^{c]^iis^-^x.^WP^© h->jS}^;5^fi!i©ii«;^2C 
fc:j»W^-^A;^£(.^^Bfl© I — ymm<D (n-i) ^gt/j: 
Sh->t3i D#nxm (mfiSSc) ©I — >fctiJOS 
T. fttJ©ffl«;^^lcj^^*-^^;Jftia8FBl©i5»-€:2lliS-r 

[0 0 3 8] tr.rz. ^mmoimmxvi. AosLam^ 

mc:>m^^mm vtzm. isssc© i — >t5^-5' k> ^ 
TT7^-^a«^fT5 DMT^fflp:^si?©^;i'5^=\^^ 



(7) 
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[0 0 3 9] sfe. ±tim.mzi5{,^xmmm0S.m=^mt^^ 

[0 0 4 0] 

mmm\zi5i,f^±T(Dmrs^m^^xy'-^^mmi', m 
^miiLmrm\zm(Dmm:^mzs^m^^^^mmi!)^wiE 

^z.mmr^izy'-^^vkmi.. §m^B«. sfriB^e: 

mfm{mm^z:h^f^^x<Dmm^ml'^xmm^ 

s^m^^^fj.^mmizmm^ti^y'-^t:^mi.. ;i© 

m 1 ] *f8?«»c:»-5il«^S{r*i(tsSlft^o««l 



[0 2] ^^miz%^mmm^izi5\f^^m?^(^mm 

m3] ^f^mzm^mmmsiz:^if^\^yhmr)m 

x^T^kLtcmmm 

m 5 ] ^^BM\z^:bmmmmiz^if^5'-i'<D h- 



[0 6] ^%miz^^mismm.tziii,^x7-ra{f^— 
[El?] 2^j«?^{C'^-s>ji<lgB(c:*iiiXv'JT;u//t 
[0 8] «e*oiimse»c;fe{t?)^Siy'fXo«i^«r 
[|?^®iJiBq] 

5 Xi7^>:/ju- :7*'7-Kx^— ziwi'i'3> 
8 u— ha>A*— ^' 
3>x5^u— >3>x>=i— y • y-f >X^— "J 



2, 
4. 
6 

7, 

9 

1 0 
>y 
1 1 
1 2 
1 3 
10 1 
10 2 
10 3 
10 4 
10 5 
10 6 

10 7 
10 8, 
1 1 0 
111, 



A;'3A°5 lx;P/->U T)W<y y T 
:j>7.y^U—'^3>::c>zi—y-y^>X^— 



109 U-H=i>;^— iS' 

112 7^;^i7 5>:/jl^- ^^i?— KX7— :3 

113, 114 •tJ-'f^^'J«y^U^'>5'>-><5^x«yi^ 
115 v;P5=-3^U<>i7X/i^>i73>hp— Jl/ 
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